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 The 21
st-Century skills are skills that must be possessed by students to 
compete in the era of globalization. The provisioning of these skills to 
students can go through the physics learning process at school. Introduction, 
Connection, Application, Reflection, and Extension (ICARE) learning model 
is one of the learning models that can be applied in Physics learning in high 
school to train students' skills in critical thinking, creative thinking, 
communication, and collaboration. The purpose of this study was to 
determine the improvement of communication and collaboration skills of 
students after applying the ICARE learning model. The research method used 
was quasi-experimental with a single-group interrupted time series design. 
The sample were high school students in one of the Karawang districts, 
consisting of 12 male students and 15 female students. During the learning 
activities, students will be given a worksheet with several different questions 
each meeting tailored to the material being studied, and the answer will be 
used as a source for analyzing their written communication skills. These 
questions lead students to be able to communicate the results of their 
experiments following scientific principles. Experimental activities 
conducted by students will be analyzed to measure their collaborative skills, 
and students' presentations will be used to measure their oral communication 
skills. The improvement of those three aspects was analyzed at each meeting. 
The results showed that the implementation of learning using the ICARE 
approach was able to improve the ability of students to collaborate with an 
average score of 7.87 at the first meeting to 15.93 at the second meeting. 
While the communication, especially report-writing skills of students, 
increased from the average of1.53 at the first meeting to 3.6 at the second 
meeting. The aspect of making presentation material increased from 1.67 to 
3.17, and the aspect of oral presentation increased from 1.53 to 3.53 at the 
second meeting. Based on the results obtained, it can be concluded that 
students' communication and collaboration skills improve after the ICARE 




ICARE learning model. 
 




The development of the 21st century 
brings a huge impact on various fields of life. 
The 21st century is marked by the 
development of knowledge, technology, and 
the availability of a lot of information and the 
rapid development of computing into its 
challenges. This also becomes a challenge for 
the education system to be able to prepare 
human resources with good competitive 
quality in the global era. This learning 
experience must empower students as 
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individuals and citizens as agents of change 
that are responsible, creative, innovative, and 
able to contribute to society, nation, and 
world civilization (Ridwan et al., 2017). The 
demand for skills that students must possess 
in this era is that students have critical, 
creative, collaborative, and innovative 
thinking skills. Various models and strategies 
for practicing 21st-century skills have often 
been carried out, given the importance and 
urgency needed by individuals in each 
country to face global competition (Qian & 
Clark, 2016). Qian & Clark, (2016) practiced 
21st-century skills using game-based 
learning. The results of this study showed the 
profile of students 'creative skills reached 
70%, but for students' collaborative and 
communication skills, it was less than 20%. 
Tunkham et al. (2016) researched STEM 
learning to improve 21st-century skills. The 
results of this study showed an increase in the 
category of creative thinking skills, but this 
study did not train students' communication 
and collaboration skills. 
One of the learning models that can 
encourage and increase students’ activeness 
is the ICARE learning model. ICARE stands 
for Introduction, Connect, Apply 
(application), Reflect, and Extend (Salyers et 
al., 2010). The ICARE learning model uses a 
constructivist approach with the teacher as a 
facilitator. In the learning process, ICARE 
focuses on working skills so that it benefits 
both students and teachers (Chaiphugdee, 
2019). The ICARE model provides students 
with the opportunity to learn more actively 
and directed based on the phases in the 
ICARE learning model (Anagnostopoulou et 
al., 2010). These learning models have the 
advantages of 1) At the introduction stage, 
students are more motivated to increase 
curiosity through referral questions related to 
the material to be studied; 2) at the 
connection stage, which is the stage of 
embedding concepts. Students are trained to 
build their knowledge so that they can grow 
high-level skills, such as creative thinking 
and problem-solving skills. In this phase, 
students are trained to communicate to 
express ideas while constructing their 
knowledge; 3) at the application stage, 
students are given problems in the real world 
context which is open-ended to be solved by 
using the concepts they have gained at the 
connection and introduction stages. At this 
stage, collaboration is needed for students to 
solve problems through practicum activities 
while testing how well can students 
understand about the concept after 
practicing; 4) in the reflection and extension 
stages students are allowed to repeat briefly 
the learning that has been done so that 
students' knowledge becomes stronger and 
enduring; 5) the teacher is more flexible in 
designing the learning so that it can change 
students’ learning experience (Byrum, 2013). 
Another advantage of the ICARE learning 
model is that the stages are mutually 
sustainable, making it easier for students in 
the active learning process (Sinuraya et al. 
2019). 
Myriads of studies have shown that the 
use of the ICARE learning model has a 
positive impact. Carni et al. (2016) 
conducted a study by implementing the 
ICARE approach to the dynamic electrical 
material of high school students. The results 
of the final analysis of his research showed 
that the application of the ICARE approach 
generally improved students' creative 
thinking skills apply this approach to nursing 
students to evaluate and see the level of 
student satisfaction in using the framework 
(Salyers et al., 2010). Nursing students have 
been included in innovative learning, and this 
makes it easy for those in remote areas to 
remain able to learn and find out information 
about current professional knowledge. Asri 
et al. (2016) combine the ICARE learning 
model with science magic, which shows the 
profile of students' positive attitudes. Byrum 
(2013) applies ICARE learning to masters 
educational technology students, where the 
steps of the ICARE framework are 
constructive and easy to use for training 
participants to develop learning modules. 
Hansah et al. (2013) used the ICARE steps in 
learning Better Teaching and Learning 
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(BTL) process skills to improve the learning 
activities of junior high school students. The 
results showed that the combination of PBL 
and ICARE could improve student learning 
activities, especially in: 1) listening and 
paying attention to teacher’s explanations 
and friends’ opinions with interests, and 
reading books calmly (listening, visual, 
emotional activities); 2) record the material 
explained and work on the exercise questions 
(writing activities); and 3) dare to ask 
questions, express opinions, answer 
questions, and make conclusions (verbal, 
mental, emotional activities) (Tikollah et al., 
2019). ICARE learning model is more 
effective to be applied in group activities 
because the activities in the ICARE model 
are mutually sustainable and have clear 
instructions so that they are easily carried out. 
The ICARE learning model provides 
students with more communication and 
collaboration facilities in the learning 
process. Through a process of 
communication and a good collaboration, of 
course, this can train and prepare a good 
quality of Human Resources (HR) that is 
competitive in the global era. In previous 
research, ICARE has succeeded in improving 
creative and critical thinking skills, which are 
part of 21st-century skills. In this study, 
students were trained in communication and 
collaboration skills through the ICARE 
learning model. The ICARE learning model 
has a coherent syntax making it easier for 
students to practice communication and 
collaboration skills. Figure 1 shows the 
relationship between ICARE, 
communication skills, and collaboration 
skills.  In this article, we report the results of 
the implementation of the ICARE learning 








The method used in this study was quasi-
experimental with a single-group interrupted 
time series design (Creswell, 2014). In this 
study, researchers took measurements in a 
group after being given treatment. 
Treatments were held two times. Then the 
results were compared to see changes in 
treatment results. In the learning activities, 
students were given a student participant 
worksheet with several different questions 
each meeting tailored to the material being 
studied. These questions lead students to be 
able to communicate the results of their 
experiments following scientific principles. 
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Experimental activities conducted by 
students were analyzed for collaborative 
skills. Meanwhile, oral communication skills 
were analyzed based on the results of the 
presentation. The three of those aspects’ 
improvement profiles then was analyzed at 
every two meetings. The difference between 
the two meetings is the material they teach. 
The first meeting discusses linear motion 
with constant velocity, and the second 
meeting discusses linear motion with 
constant acceleration according to the 
applicable curriculum. This study involved 
high school students in grade X in one high 
school in Karawang regency, with a total of 
27 students using a random sample class as 
its technique. 
The ICARE learning model was applied in 
the learning process, where the first stage was 
the introduction. At this stage, the teacher 
taught subject matter by explaining the 
learning objectives, the expected results of 
learning, providing perceptions, and 
motivation related to the subject of the 
straight motion. The next stage was the 
connection. At this phase, the teacher gave 
some information through demonstrations in 
front of the class. Then he distributed student 
worksheets related to concepts that must be 
completed through the practicum process and 
making presentations. At this stage, students 
conducted group activities and discuss so that 
they can practice communication skills and 
collaboration skills that were assessed by the 
observer during the learning process. The 
next step was the application. Here, the 
teacher encouraged and made students apply 
the knowledge and skills they have acquired 
in the form of practice exercises. In the 
reflection phase, the teacher invited students 
to review what material has been learned. In 
the extension stage, students expand the 
material that has been obtained 
independently both through textbooks and 
other media in the form of homework. 
Communication and collaboration skills 
were trained at the connection stage through 
practical activities. Figure 3 illustrated the 
research flow of this study. 
 
Figure 3. Research flow 
 
Communication skills rubric was used to 
analyze students' communication skills, 
which were focused on scientific 
communication skills adapted from (Spektor-
Levy et al., 2008). Scientific communication 
skills consisted of two components, namely 
Scientific Writing and Knowledge 
presentation, which were trained during the 
learning process. From these two aspects, 
there were different ways of asserting 
according to the characteristics of the 
scientific component. For the scientific 
writing component, it was assessed based on 
the rubric assessment report of the practicum 
results, and for the knowledge presentation 
test was assessed based on the observation 
results of the presentation in class. Collecting 
collaboration skills was done through 
observation when students carried out the 
learning process in which there were 
practicum activities following the learning 
stages of ICARE. Students were assessed by 
observers. In this study, there are five 
observers, and each group was observed by 
one observer. The observer using a rubric in 
the form of collaborative skills rubric. 
Consisting of five aspects, namely: 1) 
Contribution; 2) Time management; 3) 
Problem solving; 4) Working with others; 5) 
Investigation techniques. This collaborative 
skills rubric was an adaptation of the 
International Reading Association, Read 
Write Think "Collaborative Work Skill 
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Rubric." Each aspect was given a score of 1, 
2, 3, and 4 with the lowest skill level given a 
score of 1, and the highest was given a score 
of 4. After that, the total score was obtained 
by summing the scores of each aspect with a 
maximum score of 20. 
Furthermore, the data were processed 
using domain assessment psychomotor, 
which is then interpreted as a level of 
collaboration ability. Assessment Indicators 
for each rubric of collaboration skills are 
shown in Table 1. It was adjusted to the 
validated rubric, student's condition, and the 
observer. Thus the rubric created could meet 
the criteria for assessing collaboration skills. 
 
Table 1. Example of collaboration skill rubric 
 1 2 3 4 


















































































































RESULTS AND DISCUSSION 
Data acquisition scores of students’ 
communication skills were obtained based on 
observations. The assessment of students' 
scientific communication skills assessed 
included the preparation of practical writing 
reports, presentation materials, and oral 
presentations (knowledge presentation). 
Each group was observed by an observer. 
Observations were made during the learning 
process that implemented the ICARE 
learning model. Each component or aspect of 
scientific skills was shown in the learning 
activities straight motion. The results of the 
achievement of two aspects of skills, namely, 
scientific writing and knowledge 
presentation aspects based on report 
preparation indicators, presentation material, 
and oral presentations in the learning process 
using the ICARE learning model. 
 
 
Figure 4. Average score of each indicator of 
communication skills 
 
Figure 4 shows the average achievement 
score of each indicator of communication 
skills from the first and second meetings with 
a maximum score of 4. Based on Figure 4, it 
can be seen that communication skills for 
each aspect increased from the first meeting 
to the second meeting. At the first meeting, 
the highest average score was found in the 
making of presentation materials, while at the 
second meeting, the preparation of practicum 
reports became the indicator of 
communication skills with the highest score. 
The average result of students' 
achievement in scientific communication 
skills showed a different percentage of the 
two aspects of skills. Bearing in mind that 
there were two aspects of communication 
skills measured through the implementation 
of the ICARE learning model, namely 
scientific writing and knowledge 
presentation. Each aspect of the skills was 
shown based on aspects of the material in 
straight motion in two meetings. Based on 
the findings of the presentation on scientific 
communication skills, achievement shows 
that after learning with the ICARE learning 
model, there was an increase in scores from 
the first meeting to the second meeting. This 
indicated that the ICARE learning model 















Meeting 1 Meeting 2
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communication skills. Stages that improve 
students' communication skills were at the 
connection stage in the chunk information 
activity. Besides doing chunk information 
practicum, it also requires students to read the 
findings of practicum in presentation 
activities. Student practicum activities lead to 
the making of practicum reports, which is 
one of the learning activities to practice 
communication skills, namely scientific 
writing, while reading the findings is one of 
the activities to train communication skills 
for the knowledge presentation aspect. Also, 
practicum activities at the connection stage 
require students to think of being a 
researcher. A researcher must be able to 
communicate the problem to be solved, how 
to get data, analyze the data obtained, and 
conclude the results through the language of 
scientific communication (Sasono, 2014). 
Scientific communication skills for the 
scientific writing and knowledge 
presentation aspects were carried out by the 
observer by periodically observing the 
connection stages of the ICARE learning 
model. Students' scientific communication 
skills were measured individually by the 
observer during two meetings. Evaluation of 
the results of this observer included the 
results of student practicum reports 
(scientific writing) and presentation of 
student report results (knowledge 
presentation). 
The scientific aspect of writing in two 
meetings has increased significantly. This 
can be seen from the increase in percentage 
from 38.83% to 90% in the first meeting. The 
ICARE learning model that had coherent and 
continuous characteristics from one stage to 
another was able to provide opportunities for 
students to solve problems faced coherently. 
Students were already able to choose various 
sources of references well, as well as 
facilitate students in preparing practicum 
reports. This can be seen from the results of 
reports of students who have followed, 
including aspects of the expected scientific 
method Connection stages require students to 
solve problems encountered. Through 
problem-solving at the stage of a good 
connection will build a good understanding 
of students' concepts. Students are expected 
to be able to analyze a problem well or have 
a good understanding of the concept will 
show good scientific communication in 
making conclusions (Sasono, 2014). 
The improvement of student 
communication skills also occurred in the 
knowledge presentation aspect. This 
communication skill required students to 
develop and practice the report results in the 
form of a PowerPoint or poster and present 
the report in front of the class. The 
improvement of students' communication 
skills in the aspect of knowledge presentation 
increased from the first meeting to the second 
meeting. This was in line with the 
achievement of increasing scientific writing 
as well. Knowledge presentation requires 
students to have a basic ability to reason and 
argue well (Kulgemeyer, 2018). To 
communicate the findings in practicum 
properly, students surely need to master the 
contents and content well, understand the 
causal relationships contained in the content 
well one of the problems associated with 
scientific communication is teaching 
students to write scientific texts as a form of 
scientific communication (Suwono & Dewi, 
2019). 
Generally, the ICARE learning model that 
was carried out in this study was very helpful 
for students to think and solve a problem. 
Each stage in the ICARE model led students 
to gain complete knowledge. Complete 
knowledge with good understanding skills 
can optimize student communication skills. 
ICARE is a learning model that maximizes 
each stage in building student concepts, 
including maximizing practicum activities. 
Learning models that maximize practicum 
activities can help students become active 
thinkers, not passive observers, thus building 
meaningful learning processes (Servitri & 
Trisnawaty, 2018). From this meaningful 
learning process, it increases students' 
confidence in communicating their findings 
both in writing in the form of scientific 
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writing and knowledge presentation (Buxton 
et al. 2018). Thus, based on the findings, it 
can be concluded that the ICARE learning 
model can improve students' scientific 
communication skills for the scientific 
writing and knowledge presentation aspects. 
 
Tabel 2. Recapitulation of students’ collaboration 







1 263 7.87 Very poor 
2 478 15.93 Good 
 
The recapitulation of students’ 
collaboration skills assessment result was 
shown in table 2. Based on table 2, there was 
an increase in the number of scores and the 
average collaboration skills of students from 
each of them. In the first meeting, compared 
to the second meeting, there was a very 
significant increase in score of 215 with an 
average increase of 8.05. With this increase, 
there was a change in the category of very 
poor categories, to become a good category. 
The results of these improvements indicated 
that an increase in collaboration skills when 
implemented ICARE learning models. 
 
 
Figure 5. The recapitulation results of the 
collaboration for each aspect 
 
The improvement in collaboration skills 
can also be seen in every aspect. The 
recapitulation of skills improvement in every 
aspect can be seen in Figure 5. It 
demonstrated that every aspect of 
collaboration has increased from meeting 1 
to meeting 2. The highest increase was seen 
in the aspect of time management. The first 
meeting average for the aspect of time 
management was 1.43, with a maximum 
score of 4. The increase occurred at the 2nd 
meeting to 3.60, with an average value of an 
increase of 2.17. The aspects of the 
contribution and aspects of problem-solving 
became aspects with the lowest increase. At 
the first meeting, the two aspects had an 
average value of 1.67. The average value of 
the second meeting on aspects of the 
contribution and problem solving increased 
to 2.97, with an increased value of 1.30. 
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10 33.33 - 0 0 























The profile of collaboration skills of each 
student for each category of interpretation of 
collaboration skills can be seen in table 3. It 
shows that collaboration skills improved 
based on increased interpretation. At the first 
meeting of 30 students, 63.33% were in very 
poor interpretation. Improved collaboration 
skills can be seen at the second meeting with 
a percentage of 50% of students already in 
the good category, and 20% already in the 
very good category. This finding reinforced 
that an increase in student collaboration skills 
after the ICARE learning model was carried 
out. 










Meeting 1 Meeting 2
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In general, after implementing the ICARE 
learning model at two meetings, 
collaboration skills have improved both in 
terms of average and in terms of categories. 
At the first meeting, the average value of 
collaboration skills was at 7.87, with a very 
poor category. The increase occurred at the 
second meeting with an average score of 
15.93 in the good category. Besides, if we 
review each collaboration indicator 
consisting of 1) Contributions; 2) Time 
Management; 3) Problem Solving; 4) 
Working with others; 5) Investigation 
techniques also experience an increase, with 
the highest score at the second meeting 
reaching 3.6 of the score a maximum of 4 for 
the category of time management and 
investigation techniques. This indicated that 
the implementation of the ICARE learning 
model allowed students to collaborate and 
help each other in solving problems given in 
practical activities. In this study, the stages in 
the learning model that most practice 
collaboration skills are resistant to 
connections. One part of the connection stage 
is chunk information, where this stage 
requires students to find information through 
practical activities. Practicum activities at 
this stage require students to solve problems 
presented by the teacher. 
The ICARE learning model 
implementation in practicing collaborative 
skills at the first meeting, the average score 
was 7.87, with the results of the interpretation 
included in the less category. At the first 
meeting, students are still not accustomed to 
solving problems in groups. This can be seen 
based on the results of observations at the 
first meeting of each category of 
collaboration skills are still at a low average 
with the lowest score is time management 
with a score of 1.43 from the maximum score 
4. In the learning process, it appears that each 
group is still dominated by some students 
who are considered smart or considered able 
to solve the problem presented. Whereas in 
chunk information activities, students are 
given solid assignments, because in addition 
to practicum, students are also required to 
complete worksheets and practicum reports 
to require students to collaborate well with 
fellow group members. 
At the second meeting, there was a 
significant increase in collaboration skills. 
Even so, there are still indicators of 
collaboration skills that the average score is 
still low, namely the indicators of 
contribution and problem-solving with a 
score of 2.97 from the maximum score of 4. 
This happens, in the connection stage of 
chunk information activities through 
practicums, each group member is still some 
rely on each other. The results of the 
observation showed that the average group 
did not divide the tasks so that the group's 
contribution was uneven. The same thing 
with problem-solving. Each group was still 
not independent in solving problems. When 
given a problem, students still tended to ask 
the teacher or other group members, so there 
is no variation in solving problems. 
The highest indicator of collaboration 
skills was the time management indicator, 
which increased from an average score of 
1.43 at the first meeting to 3.6 at the second 
meeting. This was obtained based on the 
results of observations. Students seemed to 
be motivated to do practical work more 
efficiently than the first meeting because they 
were given an additional reward of value for 
the group that completes the assignment first. 
This was very influential in the activity of 
practicum activities because each group 
member performs activities effectively and 
quickly following the tasks shared by the 
group.  
Learning like this can improve student 
collaboration skills because students are 
required to work together with in-group 
members (Fuad et al. 2019). In the process, 
collaboration skills were also able to improve 
students' other abilities (Ritter et al. 2018). 
With increased collaboration skills, students 
can interact well with each other's knowledge 
sharing (Le et al., 2018). Thus, if students' 
collaborative skills increased, it was 
expected that the ability to understand 
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student concepts would increase, thereby 
increasing student learning outcomes. 
Collaboration skills are needed to be 
trained in learning activities (Griiffin & Care, 
2018). Collaboration skills become one of the 
skills needed by students in the world of work 
in the 21st century. Through collaboration 
skills, students are expected to survive in 
facing the challenges of the 21st century that 
require a person to be able to work with 
others (Ridwan et al., 2018). As important as 
collaboration skills are, learning processes 
require learning models that practice 
collaboration skills.  
Thus, based on the findings of the study, it 
can be illustrated that in general, 
collaboration skills after implementing the 
ICARE learning model were seen from the 
average score. This indicated that the ICARE 
learning model could be a means of 
practicing collaborative skills even if it was 
viewed based on individual students, there 
were still students who were inactive and 
have not been able to collaborate optimally. 
 
CONCLUSION  
The Introduction, Connection, 
Application, Reflection, and Extension 
(ICARE) learning model has been applied to 
physics learning activities in senior high 
schools to enhance students' communication 
and collaboration skills. The results showed 
that the students’ communication skills in 
report-writing increased from the average of 
1.53 at the first meeting to 3.6 at the second 
meeting, for aspects of making presentation 
material increased from 1.67 to 3.17 and the 
oral presentation aspect increased from 1.53 
to 3.53 at the second meeting. Students’ 
ability to collaborate with their peers also 
increased by an average score of 7.87 at the 
first meeting to 15.93 at the second meeting. 
From these results, we conclude that the 
ICARE learning model could improve the 
students' communication and collaboration 
skills. And we also suggest that the ICARE 
learning model can be an alternative learning 
model for practicing student communication 
and collaboration skills. 
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